Lambda genomic DNA quantification using ultrasonic treatment followed by liquid chromatography-isotope dilution mass spectrometry.
Quantification of genomic DNA that is traceable to the SI was performed successfully by measuring the individual nucleotides. Specifically, ultrasound was used to shear lambda genomic DNA into fragments of less than 200 base pairs, followed by deoxyribonuclease Ι and phosphodiesterase Ι digestion and liquid chromatography-isotope dilution mass spectrometry (LC-IDMS) quantification to estimate the mass fraction of the lambda DNA, based on the constituent deoxynucleotide monophosphates (dNMPs) within the molecule. Digital PCR (dPCR) was employed to quantify the same lambda DNA solution to provide independent data for comparing the performance of two quantitative methods. On the basis of the LC-IDMS measurement after ultrasonic treatment of the sample, the concentration of lambda DNA was 273.1 ± 9.8 μg/g (expanded uncertainty at the 95% confidence interval). This shows good agreement with the data from dPCR. Additionally, the result calculated on the basis of the sum of the concentrations of the four dNMPs is the same as that calculated on the basis of the sequence, which indicates that knowledge of the DNA sequence and length is unnecessary to measure the total DNA concentration when applying ultrasonic treatment-LC-IDMS.